CHAPTER XVIII.
THERMAL ACTION OF A CURRENT.
177.   Heating of a   conductor  by a   current.
We have seen in § 113 that a conductor carrying a current •becomes heated. This heat is the equivalent of the energy lost by the current in passing along the conductor in the direction of the fall of the potential.
We have also seen, § 37, that when a quantity of electricity Q passes from a point at potential Vl to a point at lower potential V2 electrical energy equal to Q Vl - Q V<2 disappears. In a case in which the electricity in its flow does no external, work this energy, which may be written Q (Vl - K2), reappears as heat in the conductor.
If we write E for the fall of potential Vl - V» between the points where the current enters and leaves the conductor, then the loss of energy will be EQ, and if the transfer bo clue to a current of strength i flowing for t seconds Q U. Thus if W be the work clone, measured by the loss of electrical energy, we have
W=EQ = E .i.t.
Now let H be the heat generated in the conductor and ./ Joule's equivalent1. Then since each unit of heat is lino
1 Joule's equivalent is the amount of energy measured in ergs which, if entirely transformed into heat, would raise 1 gramme of water 1° C. Glazebrook's Heat.